Formation of meizothrombin as intermediate in factor Xa-catalyzed prothrombin activation on endothelial cells. The influence of thrombin on the reaction mechanism.
Incubation of prothrombin on cultured human umbilical vein endothelial cells with factor Xa and calcium ions induced the activation of prothrombin. The mechanism of prothrombin activation was analyzed on sodium dodecyl sulfate gels using immuno- and amido-blotting techniques. It was demonstrated that meizothrombin was formed as an intermediate in prothrombin activation on the endothelial cell surface. In addition, considerable amounts of meizothrombin des-fragment-1 accumulated during prothrombin activation and were not further converted to thrombin. Although preincubation of the endothelial cells with thrombin did not influence the formation of meizothrombin, addition of hirudin to the prothrombin activation mixture inhibited the formation of meizothrombin and meizothrombin des-fragment-1 almost completely. This indicated that the activity of endogenously formed thrombin influenced the formation of meizothrombin via a feedback mechanism. The increased formation of meizothrombin and accumulation of meizothrombin des-fragment-1 in a latter phase of prothrombin activation points to a regulatory mechanism in hemostasis which subdues the formation of the procoagulant alpha-thrombin.